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DETAILED ACTION 

1. Claims 1-19 have been considered. Claims 1 and 17 amended as per Applicant's 
request. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as' set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicants admitted prior art (herein Padmanabhan), in view of Christie (International 
Publication WO 02/13005), further in view of Pilat et al. (USPN 4,448,1 73) 

4. As per Claim 1 , Padmanabhan teaches: A microprocessor (Page 1 , Line 12) 
comprising: 

a memory array having a stack for saving contextual data (Page 1, Lines 16-17); 

a central processing unit coupled to the memory array (Page 1 , Line 13), the 
central processing unit having registers containing contextual data (Page 1, Lines 22- 
23) and a stack pointer (Page 2 Lines 19-23) and being arranged for saving contextual 
data upon a switch from a first to a second program (Page 2, Lines 10-23), but fails to 
teach: 
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in a variable number of registers that varies according to the value of at least one 
flag stored in a register to be saved. 

Christie teaches a computer system which implements an extended register set, 
allowing for the use of additional registers, allowing more operands to be stored in fast 
memory, as opposed to main memory, which is much slower (Page 2, Lines 15-19). A 
control register holds flags which determines if the current process is using the 
extended mode registers or not, a register which is saved in a context switch (Page 3, 
Lines 15-19). However, Christie teaches saving every single register in a context switch 
(Page 1 1 , Lines 14-32), therefore, while Christie teaches an advantageous method to 
increase performance and allow for more use of fast register memory, Christie does not 
teach that this flag indicating the use of extended register memory can be used for vary 
the number of registers saved in a context switch. 

However, Pilat teaches a system in which variable amounts of state exist, and 
teaches that it would be wasteful to store excess data for operations which do not 
require said data (Column 3, Lines 13-23, and Column 4, Lines 20-33). In addition, as 
extrinsic evidence, Examiner refers to Shaylor et al. (USPN 6,408,325), which teaches 
the use of dirty bits, and on a context switch, only saving those registers which are dirty 
(have been modified), as saving all registers creates a large memory overhead which is 
undesirable, and it additionally causes a delay in allowing a new context to resume, 
thus, saving unnecessary data is taught as an extreme hindrance to processor 
operation (Column 2, Lines 27-54). Pilat solves this issue by having two different call 
instructions, which indicate if only basic, or the basic and extended versions of data are 
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required to be saved (Column 5, Lines 19-27). In the basic case, only a few values are 
saved, in the general case, the extended versions are saved. Given these teaches of 
saving only data which is required to be saved, and specifically, saving extended data 
only if it is in use, one of ordinary skill in the art would have recognized that the control 
register's flag indicating if the extended mode registers were in use could be used as an 
indication of whether or not the extended registers needed to be saved on a context 
switch, as disabled registers would not have a state required to be stored. Given the 
advantages of saving as little data as is required, one of ordinary skill in the art at the 
time the invention was made would have been motivated to combine Pilat's teachings of 
storing either regular data, or regular data in addition to extended data, with Christies 
teachings of an extended register set with an extended mode enable flag, to not save 
extended register data when the extended registers were not enabled, avoiding the 
memory congestion and processor delays caused by saving all registers as is taught in 
Christie and Padmanabhan alone. 

5. As per Claim 2, Christie teaches: The microprocessor according to claim 1 
wherein the central processing unit is arranged for changing the value of the flag 
according to the content of a register, before saving contextual data contained in a 
variable number of registers that varies according to the value of the flag (Page 1 1 , 
Lines 14-16, in a context switch, the processor saves the appropriate registers, all flags 
would be set before saving). 
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6. As per Claim 3, Christie teaches: The microprocessor according to claim 2 
wherein the central processing unit is arranged for changing the value of the flag 
according of the content of an extended addressing register of a program counter of the 
central processing unit (Page 3, Lines 15-19, if one of the extended addressing 
registers have content (valid data), then they've been enabled). 

7. As per Claim 4, Christie teaches: The microprocessor according to claim 3 
wherein the central processing unit is arranged for: 

when the content of the extended addressing register is equal to 0, saving all the 
registers of the central processing unit containing contextual data, except for the 
extended addressing register, 

when the content of the extended addressing register is not equal to 0, saving all 
the registers of the central processing unit containing contextual data, including the 
extended addressing register. 

As explained in the rejections for Claims 1-3, if the extended addressing registers 
have data, then they have been enabled as taught by Christie. Given the combination 
with the other references, in which the extended registers are backed up only if they are 
enabled, then in the case when the content is not equal to zero, saving all of the 
registers including the extended addressing register would occur as explained above. 
While the specific teachings of what happens when the content is equal to 0 is not 
taught by the references (saving all but a single register), it is not required that the value 
would ever be zero, it is very possible that the value would always be non-zero, thus the 
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references read on the claim in the situation that the content of the extended addressing 
register is always the same, and in this particular example, non-zero. 

8. As per Claim 5, Pilat teaches: The microprocessor according to claim 1 wherein 
the central processing unit is arranged for performing a test on the value of the flag so 
as to determine the number of registers to be saved (Column 5, Lines 5-13, the mode of 
operation must be tested to determine how much data to save). 

9. As per Claim 6, Pilat teaches: The microprocessor according to claim 1 wherein 
the central processing unit is arranged for, upon the return to the first program: 

restoring the register containing the flag (Column 4, Lines 38-39, a return must 
return all previously saved states); and 

restoring contextual data contained in a variable number of registers that varies 
according to the value of the flag present in the restored register (Column 5, Lines 29- 
34). 



1 0. As per Claim 7, Christie teaches: The microprocessor according to claim 1 
wherein the central processing unit is arranged for saving the register containing the 
flag last (Page 1 1 , Lines 14-20). 
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11. As per Claim 8, Christie teaches: The microprocessor according to claim 1 
wherein the flag comprises at least one bit of a register containing condition code flags 
(Page 3, Lines 15-19). 

1 2. As per Claim 9, Padmanabhan teaches: A method for managing the stack of a 
microprocessor having a central processing unit (Page 1, Line 13) and a memory array 
(Page 1, Lines 16-17), the central processing unit having registers containing contextual 
data (Page 1, Lines 22-23) and a stack pointer (Page 2, Lines 19-23), the stack being a 
zone of the memory array dedicated to saving contextual data upon a switch from a first 
to a second program (Page 2, Lines 10-23), but fails to teach: 

saving contextual data contained in a variable number of registers that varies 
according to the value of at least one flag stored in a register to be saved. 

Christie teaches a computer system which implements an extended register set, 
allowing for the use of additional registers , allowing more operands to be stored in fast 
memory, as opposed to main memory, which is much slower (Page 2, Lines 15-19). A 
control register holds flags which determines if the current process is using the 
extended mode registers or not, a register which is saved in a context switch (Page 3, 
Lines 15-19). However, Christie teaches saving every single register in a context switch 
(Page 11, Lines 14-32), therefore, while Christie teaches an advantageous method to 
increase performance and allow for more use of fast register memory, Christie does not 
teach that this flag indicating the use of extended register memory can be used for vary 
the number of registers saved in a context switch. 
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However, Pilat teaches a system in which variable amounts of state exist, and 
teaches that it would be wasteful to store excess data for operations which do not 
require said data (Column 3, Lines 13-23, and Column 4, Lines 20-33). In addition, as 
extrinsic evidence, Examiner refers to Shaylor et al. (USPN 6,408,325), which teaches 
the use of dirty bits, and on a context switch, only saving those registers which are dirty 
(have been modified), as saving all registers creates a large memory overhead which is 
undesirable, and it additionally causes a delay in allowing a new context to resume, 
thus, saving unnecessary data is taught as an extreme hindrance to processor 
operation (Column 2, Lines 27-54). Pilat solves this issue by having two different call 
instructions, which indicate if only basic, or the basic and extended versions of data are 
required to be saved (Column 5, Lines 19-27). In the basic case, only a few values are 
saved, in the general case, the extended versions are saved. Given these teaches of 
saving only data which is required to be saved, and specifically, saving extended data 
only if it is in use, one of ordinary skill in the art would have recognized that the control 
register's flag indicating if the extended mode registers were in use could be used as an 
indication of whether or not the extended registers needed to be saved on a context 
switch, as disabled registers would not have a state required to be stored. Given the 
advantages of saving as little data as is required, one of ordinary skill in the art at the 
time the invention was made would have been motivated to combine Pilat's teachings of 
storing either regular data, or regular data in addition to extended data, with Christies 
teachings of an extended register set with an extended mode enable flag, to not save 
extended register data when the extended registers were not enabled, avoiding the 
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memory congestion and processor delays caused by saving all registers as is taught in 
Christie alone. 

13. As per Claim 10, Christie teaches: The method according to claim 9, comprising 
a step of: 

changing the value of the flag according to the content of a register, before 
saving contextual data contained in a variable number of registers that varies according 
to the value of the flag (Page 1 1 , Lines 1 4-1 6, in a context switch, the processor saves 
the appropriate registers, all flags would be set before saving). 

As per Claim 1 1 , Christie teaches: the method according to claim 10 wherein the 
value of the flag is changed according to the content of an extended addressing register 
of a program counter of the central processing unit (Page 3, Lines 15-19, if one of the 
extended addressing registers have content (valid data), then they've been enabled). 

14. As per Claim 12, Christie teaches: The method according to claim 1 1 , comprising 
the following steps: 

when the content of the extended addressing register is equal to 0, saving all the 
registers of the central processing unit containing contextual data, except for the 
extended addressing register, 
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when the content of the extended addressing register is not equal to 0, saving all 
the registers of the central processing unit containing contextual data, including the 
extended addressing register. 

As explained in the rejections for Claims 9-1 1 , if the extended addressing 
registers have data, then they have been enabled as taught by Christie. Given the 
combination with the other references, in which the extended registers are backed up 
only if they are enabled, then in the case when the content is not equal to zero, saving 
all of the registers including the extended addressing register would occur as explained 
above. While the specific teachings of what happens when the content is equal to 0 is 
not taught by the references (saving all but a single register), it is not required that the 
value would ever be zero, it is very possible that the value would always be non-zero, 
thus the references read on the claim in the situation that the content of the extended 
addressing register is always the same, and in this particular example, non-zero. 

1 5. As per Claim 13, Pilat teaches: The method according to claim 9, comprising a 
step of: 

testing the value of the flag for determining the number of registers containing the 
data to be saved (Column 5, Lines 5-13, the mode of operation must be tested to 
determine how much data to save). 

16. As per Claim 14, Pilat teaches: The method according to claim 9, comprising the 
following steps: 
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restoring the register containing the flag (Column 4, Lines 38-39, a return must 
return all previously saved states); then 

restoring contextual data contained in a variable number of registers that varies 
according to the value of the flag present in the restored register (Column 5, Lines 29- 
34). 

17. As per Claim 1 5, Christie teaches: The method according to one claim 9 wherein 
the register containing the flag is saved last and is restored first (Page 1 1 , Lines 14-20). 

18. As per Claim 16, Christie teaches: The method according to claim 9 wherein the 
flag is formed by at least one bit of a register containing condition code flags (Page 3, 
Lines 15-19). 

1 9. As per Claim 1 7, Padmanabhan teaches: A microprocessor comprising: 

a memory array having stored therein contextual data (Page 1, Lines 16-17); 
a central processing unit coupled to the memory array (Page 1 Line 13); 
a plurality of registers associated with the central processing unit (Page 1 , Lines 
22-23); and 

a stack pointer associated with the central processing unit and being arranged for 
directing contextual data to be stored (Page 2, Lines 19-23), but fails to teach: 

a first group of the registers storing contextual data and a second group of the 
registers not storing contextual data when a flag has a first value and switching to store 
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contextual data also in the second group of registers when the flag switches to a second 
value, such that the number of registers that store contextual data is variable; 

and where the flag is stored in a register to be saved as part of the program 
contextual data; 

a stack pointer associated with the central processing unit and being arranged for 
directing contextual data to be stored in the first group only or in both the second group 
and the first group, based on the flag value. 

Christie teaches a computer system which implements an extended register set, 
allowing for the use of additional registers , allowing more operands to be stored in fast 
memory, as opposed to main memory, which is much slower (Page 2, Lines 15-19). A 
control register holds flags which determines if the current process is using the 
extended mode registers or not, a register which is saved in a context switch (Page 3, 
Lines 15-19). However, Christie teaches saving every single register in a context switch 
(Page 11, Lines 14-32), therefore, while Christie teaches an advantageous method to 
increase performance and allow for more use of fast register memory, Christie does not 
teach that this flag indicating the use of extended register memory can be used for vary 
the number of registers saved in a context switch. 

However, Pilat teaches a system in which variable amounts of state exist, and 
teaches that it would be wasteful to store excess data for operations which do not 
require said data (Column 3, Lines 13-23, and Column 4, Lines 20-33). In addition, as 
extrinsic evidence, Examiner refers to Shaylor et al. (USPN 6,408,325), which teaches 
the use of dirty bits, and on a context switch, only saving those registers which are dirty 
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(have been modified), as saving all registers creates a large memory overhead which is 
undesirable, and it additionally causes a delay in allowing a new context to resume, 
thus, saving unnecessary data is taught as an extreme hindrance to processor 
operation (Column 2, Lines 27-54). Pilat solves this issue by having two different call 
instructions, which indicate if only basic, or the basic and extended versions of data are 
required to be saved (Column 5, Lines 19-27). In the basic case, only a few values are 
saved, in the general case, the extended versions are saved. Given these teaches of 
saving only data which is required to be saved, and specifically, saving extended data 
only if it is in use, one of ordinary skill in the art would have recognized that the control 
register's flag indicating if the extended mode registers were in use could be used as an 
indication of whether or not the extended registers needed to be saved on a context 
switch, as disabled registers would not have a state required to be stored. Given the 
advantages of saving as little data as is required, one of ordinary skill in the art at the 
time the invention was made would have been motivated to combine Pilat's teachings of 
storing either regular data, or regular data in addition to extended data, with Christies 
teachings of an extended register set with an extended mode enable flag, to not save 
extended register data when the extended registers were not enabled, avoiding the 
memory congestion and processor delays caused by saving all registers as is taught in 
Christie alone. 



Application/Control Number: 10/779,855 Page 14 

Art Unit: 2183 

20. As per Claim 1 8, Christie teaches the microprocessor according to claim 1 7 
wherein the second group of registers includes a register which is used as an extended 
addressing register when the flag is at a first value (Page 3, Lines 1 5-19). 

21 . As per Claim 19, Christie teaches: The microprocessor according to claim 17 
wherein the second group of registers includes a single register (Page 3, Lines 6-7). 

Response to Arguments 

22. Applicant's arguments, filed 1 0/5/2006, with respect to the rejection(s) of claim(s) 
1-19 under 35 U.S.C. 103(a) have been fully considered and are persuasive. 
Therefore, the rejection has been withdrawn. However, upon further consideration, a 
new ground(s) of rejection is made in view of Padmanabhan, Christie, and Pilat. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert E. Fennema whose telephone number is (571 ) 
272-2748. The examiner can normally be reached on Monday-Friday, 8:45-6:15. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner 
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